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A B S T R A C T 
 
This investigation analyzed the ecological distribution and population structure of A. schmitti on the 
southeastern coast of Brazil. Crabs were sampled monthly from January 1998 to December 1999 at 
the following bays: Ubatumirim (UBM), Ubatuba (UBA) and Mar Virado (MV). Water and sediment 
samples were also collected from all sampling sites for an analysis of environmental factors. 
Acantholobus schmitti was most abundant at UBM (224), followed by UBA (154) and MV (23) but 
its abundance showed no association with the environmental factors analyzed. The low abundance of 
these crabs in MV may be due to the high wave action that moved biodetritic material accumulated 
on the bottom and frequently removed small crabs from their sheltered positions among the shell 
fragments. The individuals captured included 269 males and 132 females, of which only 4 specimens 
were brooding females. Juvenile recruitment occurred throughout the year, but was less intense in the 
spring. The major abundance of individuals as well as of ovigerous females occurred during 1999, 
when the entrance of the South Atlantic Central Waters (SACW) was stronger than in previous year. 
This environmental influence could be the main factor modulating this population. 
 
RESUMO 
 
Os objetivos deste estudo foram analisar a distribuição ecológica e a estrutura populacional de A. 
schmitti no litoral sudeste brasileiro. Os caranguejos foram coletados, mensalmente, de janeiro de 
1998 a dezembro de 1999 nas enseadas: Ubatumirim (UBM), Ubatuba (UBA) e Mar Virado (MV), 
onde também foram obtidas amostras de água e sedimento para análise dos fatores ambientais. A 
maior abundância de A. schmitti foi verificada em UBM (224), seguida por UBA (154) e MV (23) e 
não apresentou associação com os fatores ambientais analisados. O motivo da baixa abundância 
desses caranguejos em MV pode ser a alta ação de ondas que movimenta o material biodetrítico 
acumulado no fundo e, frequentemente, remove pequenos caranguejos de seus abrigos entre 
fragmentos de conchas. Os indivíduos foram 269 machos e 132 fêmeas, das quais apenas 4 eram 
ovígeras. O recrutamento juvenil ocorreu o ano todo, sendo menos intenso na primavera. A maior 
abundância de indivíduos, bem como as fêmeas ovígeras, ocorreu em 1999, quando a entrada da 
Água Central do Atlântico Sul (ACAS) foi mais intensa do que no ano anterior. Esta influência 
ambiental pode ser o principal fator modulador para esta população. 
  
Descriptors: Environmental factors, Panopeidae, Abundance, Water mass. 
Descritores: Fatores ambientais, Panopeidae, Abundância, Massas de água. 
 
 
                          
INTRODUCTION 
 
Variations in the abundance and distribution 
of crabs both in space and time are associated with a 
series of environmental factors that can determine the 
presence of a species in a certain place or its exclusion 
from it  (MANTELATTO et al., 1995a; 
MANTELATTO; FRANSOZO, 1999a). Water 
temperature, salinity, organic matter content and 
sediment texture should be considered fundamental 
factors in ecologic studies (BUCHANAN; STONER, 
1988) considering that they modulate both primary 
and secondary sea productivity and determine the 
particular features of each locale. 
Due to the oceanic extension and complex 
interactions between the environmental and biotic 
factors, the distributional patterns of benthic 
populations are not easily comprehended (SHIRLEY 
et al., 1990). Population studies in small areas such as 
bays and inlets can thus contribute to the 
understanding of some of the interactions between 
invertebrates and environmental factors 
(MANTELATTO et al., 1995a; BRAGA et al., 2007). 
Intensive studies are needed in some regions of the 
southeastern Brazilian littoral, such as Ubatuba, where 
an intense, haphazard expansion of tourism has 
occurred that can affect local marine ecosystems, 
especially through factors which influence the 
development of invertebrate populations 
(MANTELATTO et al. 1995b). 
The northern coast of the state of São Paulo 
(in the southeast of Brazil) is characterized by a great 
number of bays and an irregular coastline. This 
topography is due to the close proximity of the 
shoreline to the southward-facing escarpment of the 
Serra do Mar (MAHIQUES, 1995). These features 
resulted in the formation of microhabitats that permit 
the development and establishment of the marine biota 
(NEGREIROS-FRANSOZO et al., 1991). 
The southeastern Brazilian coast has, 
therefore, been the target of a series of studies related 
to the species richness, abundance and diversity of 
decapod crustaceans. The following deserve mention: 
Fransozo et al. (1992, 1998), Negreiros-Fransozo et al. 
(1992, 1997, 1999), Pires-Vanin (1992), Hebling et al. 
(1994), Sumida; Pires-Vanin (1997), Negreiros-
Fransozo and Nakagaki (1998), Lavrado et al. (2000), 
Mantelatto; Fransozo (2000), Costa et al. (2000), 
Bertini et al. (2004, 2010), Bertini; Fransozo (2004), 
and De Léo and Pires-Vanin (2006). 
Xanthoid crabs play an important ecologic 
role in marine ecosystems due to their abundance and 
the predatory behavior of some of their species 
(COELHO; COELHO-FILHO, 1994). Acantholobulus 
schmitti (Rathbun, 1930) is a species of small crab 
occurring in the western Atlantic from northeastern 
Brazil to Uruguay (MELO, 1996). It is commonly 
found with fishes, shrimps and other invertebrates 
obtained during artisanal fishery activities (by-catch). 
Such activity is considered predatory and the cause of 
benthic community destabilization (RUFFINO; 
CASTELLO, 1992/1993; BRANCO; FRACASSO, 
2004). 
This investigation aimed to analyze the 
following ecological aspects of the xanthoid crab A. 
schmitti: spatio-temporal distributions in relation to 
environmental factors (temperature, salinity and 
sediment characteristics), seasonality, and population 
structure (sex-ratio, size distribution frequency and 
recruitment period). Since studies of the 
unconsolidated subtidal zone involving xanthoids are 
scarce, the results of this study will serve as an 
important tool for developing conservation and 
environmental management projects. 
  
 
MATERIAL AND METHOD 
 
Study Area 
 
The Ubatuba region is characterized by 
innumerable spurs of the Serra do Mar that result in an 
extremely indented coastline (AB’SABER, 1955). The 
exchange of water and sediment between the coastal 
region and the adjacent shelf is very limited 
(MAHIQUES, 1995). This region is affected by three 
water masses: Coastal Water (CW: temperature > 
20°C; salinity < 36), Tropical Water (TW: temperature 
> 20°C; salinity > 36) and South Atlantic Central 
Water (SACW: temperature < 18°C; salinity < 36; 
Nitrogen:Phosphorus = 16:1) (CASTRO-FILHO et al. 
1987; ODEBRECHT; CASTELLO 2001). During 
summer, the SACW penetrates into the bottom layer 
of the coastal region and forms a thermocline over the 
inner shelf at depths of 10 to 15 m. During the winter, 
the SACW retreats to the shelf break and is replaced 
by the CW. As a result, no stratification is present over 
the inner shelf during the winter months (PIRES-
VANIN, 1992; PIRES-VANIN; MATSUURA 1993). 
The sediment is composed mainly of fine and very 
fine sand and silt and clay, given the sluggish water 
movement within the bay and between the bay and the 
adjacent continental shelf (MAHIQUES et al., 1998). 
  
Crab Sampling and Environmental Features 
 
Crabs were collected monthly, from January 
1998 to December 1999, in the bays: Ubatumirim 
(UBM), Ubatuba (UBA) and Mar Virado (MV) on the 
northern coast of the State of São Paulo, Brazil. Six 
transects were established in each bay, three in areas 
protected from wave action (with depths of 5, 7.5 and 
10 m) and three in exposed areas (10, 15 and 20 m) 
(Fig. 1). 
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Fig. 1. Ubatuba region map, northern coast of the State of São Paulo, Brazil, indicating the bays, areas and transects studied in 
this region. 
 
Sampling was carried out using a shrimp 
fishery boat equipped with a double-rig consisting of a 
main net body with a 20 mm mesh and a terminal cod 
with a 15 mm mesh. Trawls were carried out for 30 
min each, sampling a total area of approximately 
18,000 m2.  
The crabs were identified according to Melo 
(1996), their sex was determined by abdominal 
morphology and their major carapace width (CW) was 
measured using a caliper (0.01 mm). All specimens 
were classified into the following demographic 
groups: JM= juvenile males, AM = adult males, JF = 
juvenile females, AF = adult females and OF = 
ovigerous females. The differentiation between adults 
and juveniles was made in accordance with Fumis et 
al. (2007), who considered all specimens with CW 
greater than 6.1 mm. (males) and 4.8 mm (females) to 
be adults. 
Salinity (‰) and temperature (ºC) were 
recorded from surface- and bottom-water samples 
obtained with a Nansen bottle at the midpoint of each 
transect. Depth was measured for each transect using 
an ecobathymeter coupled with a GPS. Substrate 
samples were collected from the midpoint of each 
transect, using a 0.06 m2 Van Veen grab, and were 
used to analyze organic-matter content and 
granulometric composition. Each sample was placed 
in a plastic bag, tagged, and frozen to minimize the 
decomposition of organic matter.  
The sediment for granulometric analysis was 
separated into two samples of 50 g each. After that, 
250 ml of NaOH solution (0.2 N) was added to 
suspend silt+clay. The subsamples were washed using 
a sieve (mesh size = 0.063 mm) passing only the 
silt+clay fraction. The remaining sediment was dried 
and passed through a graduated sieve in accordance 
with Wentworth's (1922) method. 
Measures of central tendency (φ) were used 
to determine which of the grain-size fractions was 
most frequent in the sediment on the basis of their 
percentages at each transect. These values were 
calculated according to the graphical depiction of the 
cumulative frequency-distribution curves of the 
sediments based on the φ scale (φ = -log2 of the 
diameter of the grain in mm) and later converted to the 
American scale in mm according to the formula DM = 
φ16+φ50+φ84 /3 (TUCKER, 1988). The degree of 
sediment sorting was calculated by the formula GS = 
(φ16+φ84)/4 + (φ95+φ5)/6.6, according to Suguio 
(1973). 
All procedures for sediment analysis 
followed the protocols of Håkanson and Jansson 
(1983) and Tucker (1988). 
The organic-matter content of the sediment 
was  estimated as the difference between the initial 
and final ash-free dry weights of three sub-samples 
(10 g each) incinerated in porcelain crucibles at 500°C 
for 3 h. 
  
Data Analyses 
 
The data did not pass tests for normality 
(Shapiro-Wilk test) or homoscedasticity (Levene 
test) but non-parametric analyses were performed. The 
bottom temperature (BT), surface temperature (ST), 
salinity (S), and organic matter (MO) were compared 
among bays, transects and annual seasons (i.e., 
summer, January to March; autumn, April to June; 
winter, July to September; and spring from October to 
December) by means of the Kruskal-Wallis statistical 
test. The Mann-Whitney test was used to test the 
values of BT, ST, S and MO between the areas 
(sheltered or exposed). The association between 
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environmental factors and species abundance was 
evaluated by means of simple linear regression. 
The abundance of A. schmitti was compared 
for its spatial and temporal distributions using the 
Kruskal-Wallis test, followed by Dunn’s a posteriori 
test (for transects, bays and seasons) and the Mann-
Whitney test (for areas) (ZAR, 1996). The significance 
level adopted here was p < 0.05. 
The sex ratio was estimated as the number of 
females divided by the number of males in the 
population, which was compared by means of a 
binomial test for deviation from the 1:1 pattern (p < 
0.05) (WILSON; HARDY, 2002; BAEZA et al., 
2010). The identification of modes in the size classes 
was determined by means of Peakfit version 4.12 
(SEA SOLVE SOFTWARE INC., 1999–2003) and 
the comparison of the mean size between the sexes 
was tested by the Mann-Whitney test. 
  
RESULTS 
 
Environmental Factors and the 
Ecologic Distribution of A. schmitti 
 
The BT, ST and S values had already been 
reported by Costa et al. (2007), Costa and Fransozo 
(2004), and Bertini et al. (2001), whose studies 
were undertaken at the same sampling sites and times 
as the present study. The mean values for bottom and 
surface temperatures did not differ significantly 
between bays, but those values differed in each bay 
according to season, being lowest during the winter 
and spring for ST and BT, respectively (Fig. 2). The 
highest S values were registered in transects at depths 
of 20 m and the lowest in transects at 5 and 7.5 m. The 
statistical results comparing the environmental 
variables (in relation to the bays, areas, transects and 
seasons) are presented in Table 1. 
The sediment analyses indicated a trend to 
an increase in the phi values from north to south (i.e., 
the grain diameters of the sediments diminish), with 
the mean values at UBM, UBA and MV being 3.8, 4.4 
and 5.5, respectively. The mean values in all the bays 
studied were measured on transects 20 m deep and 
generally in the exposed areas. The bays with higher 
values of MO were UBA (5.48%), followed by MV 
(4.94%) and UBM (3.61%) (Fig. 3). 
A total of 401 individuals of A. schmitti were 
obtained. We found a trend toward a higher number of 
individuals in salinities between 33.5 and 36.2. In the 
UBM and UBA bays there was a concentration of 
specimens in phi values from 4.11 to 3.46. However, 
the linear regressions did not indicate any relationship 
between the abundance of crabs and environmental 
factors. The size-frequency distribution of specimens 
in each size class is shown in Figure 4. 
 
Fig. 2. Box-Plot graphs with data on the median, percentage, minimum and maximum of the 
bottom (BT) and surface (ST) temperature values in each season during 1998 and 1999. S = 
summer, F = fall, W = winter and SP = spring. 
 
 
Table 1. Results of the Kruskal-Wallis (H) and Mann-Whitney (U) tests (comparison of 
BT, ST, S and OM among bays, areas, transects and seasons). 
 
 
Year 
BT ST S %OM 
DF / Test value DF / Test value DF / Test value DF / Test value 
Bay 
1998 2 / H = 1.45 2 / H = 1.82 2 / H = 0.60 2 / H = 11.30* 
1999 2 / H = 0.39 2 / H = 0.71 2 / H = 22.53* 2 / H = 11.95* 
Area 
1998 U = 3958.50* U = 4926.00* U = 4834.00* U = 3370.50* 
1999 U = 4284.50* U = 4969.50 U = 4316.00* U = 4500.00* 
Transects 
1998 5 / H = 47.45* 5 / H = 6.55 5 / H = 8.86 5 / H = 46.70* 
1999 5 / H = 24.25* 5 / H = 5.95 5 / H = 18.55* 5 / H = 17.43* 
Year seasons 
1998 3 / H = 65.47* 3 / H = 133.55* 3 / H = 58.62* 3 / H = 21.24* 
1999 3 / H = 135.42* 3 / H = 140.76* 3 / H = 36.23* 3 / H = 24.44* 
                                  BT = Bottom temperature; ST = Surface temperature; S = Bottom salinity;  
                                  OM = organic matter content (%) in the sediment; *p<0.05. 
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Fig. 3. Representation of the results from the sediment analyses. The columns show the 
granulometric fractions obtained from January, 1998 to December, 1999. (A = median sand 
+ coarse sand + gravel, B = fine sand + very fine sand and C = silt + clay; circle = mean 
values of phi and square = mean values of %OM in each sampled transect. 
 
 
Fig. 4. Acantholobulus schmitti. Total abundance of specimens, distributed according to 
environmental factors classes, at UBM, UBA and MV from January 1998 to December 1999. 
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The Kruskal-Wallis test showed differences 
in the distribution of specimens among the bays and 
transects (p = 0.01), with the lowest abundance 
verified in MV (N = 23), followed by UBA (N = 154) 
and UBM (N = 224). The exposed transects at UBM 
and UBA, with depths of 10 m and 7.5 m, 
respectively, had higher abundances of crabs than the 
others (Dunn’s a posteriori test). The abundance of 
individuals did not differ significantly between 
exposed and sheltered sites. Considered as the year 
station no significant differences were found in the 
abundance of individuals (p = 0.307) (Table 2). The 
individual abundances on each transect and in 
each area and bay are shown in Figure 5. 
 
Table 2. Acantholobulus schmitti. Results of the 
Kruskal-Wallis (H) and Mann-Whitney (U) tests 
(comparison of the abundance of crabs among bays, 
areas, transects and seasons). 
 
Source Test DF p 
Bays H=8.37* 2 0.01* 
Areas U=22969.50 1 0.78 
Transects H=29.68* 5 0.00* 
Year seasons H=3.60 3 0.3 
             DF = degrees of freedom, *p<0.05 
 
Population Structure 
 
The abundances of specimens by each 
demographic group were 219 JM, 50 AM, 95 JF and 
37 AF, of which only 4 were OF. The sex ratio 
deviated significantly from 1:1 (p < 0.01) in the 
majority of the size classes and the total number of 
individuals. The sex ratio was similar to 1:1 only in 
the CW size classes 3--]4; 8--]9 and 9--]10 mm (Table 
3). 
The mean size of the specimens differed 
significantly between the sexes, being 4.92 mm 
(±1.26) for males and 3.4 mm (±1.36) for females 
(p<0.01). The size-class distribution of specimens 
exhibits a bimodal distribution for both sexes, with 
modal peaks of 4--]5 and 6--]7 for males and 3--]4 and 
8--]9 for females (Fig. 6).  
There was a predominance of juveniles in all 
seasons. The highest recruitment period occurred from 
summer to winter in UBM and UBA, with the peak of 
abundance in MV during autumn. The lowest 
abundance of individuals occurred in spring for all the 
bays studied. Ovigerous females were obtained only in 
MV, including one specimen in autumn and 3 in 
winter. All were found in 1999 on transects at depths 
of 7.5, 15 and 20 m, the respective numbers of 
specimens being 2, 1 and 1 (Fig. 7). 
 
DISCUSSION 
 
Even though no significant relationship was 
found between the abundance of specimens and the 
phi values, the major occurrence of crabs in UBM 
could be influenced by the heterogeneous values of 
such factors. These variations in sediment composition 
could indicate greater availability of refuges to the 
species (BERTINI et al., 2004; BRAGA et al., 2005). 
Furthermore, large amounts of algae, leaves, small 
pieces of wood and sometimes tree branches were 
found in this sampling site that originated from the 
adjacent forest and increase the chances of these crabs 
finding refuge. 
 
 
 
Fig. 5. Acantholobulus schmitti. Spatial distribution of specimens by transect, areas and bays, from January, 1998 to December, 
1999. AM = Adult males; AF = Adult females; J = Juveniles and OF = Ovigerous females. 
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Table 3. Acantholobulus schmitti. Sex ratio and demographic group size-class distributions. 
 
Size Classes 
Males 
 
Females 
Ratio (M:F) Binomial test value / p 
JM AM Total 
 
JF AF Total 
2--]3 13 0 13 
 
4 0 4 1.0:0.3 0.78 / 0.03* 
3--]4 44 0 44 
 
54 0 54 1.0:1.2 0.45 / 0.31 
4--]5 87 0 87 
 
37 7 44 1.0:0.5 0.66 / 0.00* 
5--]6 60 0 60 
 
0 10 10 1.0:0.2 0.86 / 0.00* 
6--]7 15 30 45 
 
0 8 8 1.0:0.8 0.85 / 0.00* 
7--]8 0 14 14 
 
0 1 1 1.0:0.1 0.95 / 0.00* 
8--]9 0 3 3 
 
0 8 8 1.0:2.7 0.32 / 0.18 
9--]10 0 3 3 
 
0 3 3 1.0:1.0 0.57 / 0.84 
Total 219 50 269 
 
95 37 132 1.0:0.5 0.67 / 0.00* 
 
                     JM = Juvenile males; AM = Adult males; JF = Juvenile females; AF = Adult females. (*p<0.05) 
 
 
Fig. 6. Acantholobulus schmitti. Total specimens obtained distributed in size classes. 
 
 
Fig. 7. Acantholobulus schmitti. Temporal distribution of demographic groups in each sampled bay from 
January 1998 to December 1999. M = adult males, F = adult females, J = juveniles, OF = ovigerous 
females, S = summer, A = autumn, W= winter and SP = spring. 
 
According to Melo (1996), A. schmitti is 
associated with both consolidated and non-
consolidated substrates. This could also be why there 
was no correlation between abundance and 
environmental factors. Thus this crab species could be 
easily moved and captured by trawl nets. This same 
mechanism could explain the high presence of juvenile 
crabs, as they are most vulnerable to wave action and 
could be dislodged more easily. Another reason for 
this differential abundance as well as for the lack of 
correlation of abundance with the environmental 
factors investigated could be the wide ecological 
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tolerance of A. schmitti, as this species can be found in 
various marine substrates (rocks, sediments and 
others). 
The great differences in individual 
abundances between the bays could be due to the 
cryptic habits of such crab species. The MV bay is less 
protected from the movement of water masses than the 
other two (UBA and UBM) as it has no natural 
barriers - such as islands - to shield it. The water 
movement could dislodge the benthic community 
(CASTRO-FILHO et al., 1987), thus removing the 
biodetritic material used by this species for protection 
and as refuge from predators. 
Other authors also found lower numbers of 
specimens of other decapod species in MV: Bertini et 
al. (2001) for the crabs Persephona punctata and P. 
lichtensteinii, and Costa and Fransozo (2004) for the 
penaeidean shrimp Rimapenaeus constrictus. Those 
authors attributed the low abundance of these 
decapods to the predominance of silt+clay in the 
sediment  of  this bay. However, the lack of 
correlation of the abundance of A. schmitti to this 
environmental factor suggests that granulometric 
characteristics do not determine the distribution of this 
species. 
The  sex-ratio  distribution within size 
classes  indicates  the  existence of a pattern such as 
the “standard” proposed by Wenner (1972), who 
described species with males occupying larger size 
classes than females. The “standard pattern” is 
common for crustaceans, according to this same 
author.  Such  sex-ratio  differences  can be affected 
by a series of factors, including longevity, mortality 
and differential growth rates between the sexes 
(WENNER, 1972; WINGET et al., 1974; HALEY, 
1979; HARTNOLL, 1982). The sex ratio of A. 
schmitti  favoring  males was also found by Alves et 
al. (2012) in the rocky subtidal zone of Vitória 
Archipelago on the southeastern coast of Brazil. 
The bimodal pattern observed for A. schmitti 
in  the  size-class  frequency  distribution could 
suggest the occurrence of two age groups in this 
population, most likely due to recruitment pulses or 
differential  mortality  rates, which could be 
influenced by accentuated environmental variations. 
Additionally, the distinct behavior of each of such 
species within each demographic group could be an 
influencing factor in this case, as mentioned by Díaz 
and Conde (1989) for Aratus pisonii.  
Larger sizes occurring in males represents a 
sexual dimorphism, which is most likely related to the 
fact that males show a prolonged growth period, 
sometimes with major molt increments. By contrast, 
females should devote more energy to reproduction 
than to growth because the production of oocytes 
needs more energetic resources than the production of 
spermatozoa (ALUNNO-BRUSCIA; SAINT-MARIE, 
1998). This assumption is reinforced by Fumis et al. 
(2007), who concluded that males of A. schmitti attain 
their morphologic maturity at larger sizes than 
females. Nevertheless, studies of individual growth 
and reproductive investment within populations could 
verify this hypothesis. 
The same type of sexual dimorphism has 
also been shown to exist in other brachyuran species: 
Hepatus pudibundus by Mantelatto et al. (1995b), 
Callinectes ornatus by Mantelatto and Fransozo 
(1999b), Uca burgesi by Benetti and Negreiros-
Fransozo (2004) and Uca rapax by Castiglioni and 
Negreiros-Fransozo (2005). The males of most crab 
species display pre-copulatory behavior that consists 
of “holding” and “manipulating” females within their 
pereiopods, thus protecting them until they molt and 
mating can occur. In this respect, larger males would 
have greater mating success. However, it should be 
noted that only essentially aquatic species living in 
submersed environments show such pre-copulatory 
behavior during the females’ ecdysis period. Intertidal 
crabs can mate in the intermolt period (HARTNOLL, 
1969; PINHEIRO, 1993; BROCKERHOFF; MCLAY, 
2005). 
The presence of juvenile individuals 
throughout the year in the bays studied indicates that 
this species could reproduce continuously with 
recruitment periods from the beginning of the summer 
through into the winter. 
According to Castro-Filho et al. (1987), 
during summer the southeastern Brazilian coast is 
strongly influenced by the South Atlantic Central 
Water (SACW) that brings a large quantity of 
nutrients to this region. This favors primary 
production (phytoplankton), which feeds large 
populations of zooplankton and could explain the 
intense recruitment in this period of the year. As 
mentioned by the same authors, this water mass 
reaches the northern coast of the state of São Paulo in 
the late spring. 
Bertini et al. (2001) and Costa et al. (2005) 
noted that the effect of the SAWC was more intense 
during 1999, which favored the increase in the number 
of individuals in the samplings. Thus, the dynamics of 
the water mass could be the main factor determining 
the temporal distribution of the demographic groups of 
A. schmitti and cause the juvenile recruitment to last 
from summer to autumn.  
It is obvious that further studies concerning 
benthic population structure are needed for a better 
comprehension of marine ecosystem dynamics, 
especially with respect to those species of 
no economic interest but high ecological importance. 
In this sense, there is a lack of published studies on A. 
schmitti. Additional investigations into this crab 
species could provide fundamental information for 
environmental management and conservation. 
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